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This invention relates to an electro-mechani-. 
cal remote control system and more particularly 
to a system wherein the control ls effected by 
matching a pulse pattern at the trnsmitter 
and receiver. 
In a copending application filed of even date 
herewith, Serial No. 29,528, now U. S. Patent No. 
2,583,373, lssued January 22, 1952. I have shown 
a control system in which control was exercised 
by use of two trains of recurrent pules, with a 
fixed rime interval between the pulses of each 
train, one train being used to drive a synchro- 
nous receiver mechanism and the other be-ng 
used to actuate a photo lamp, with selective con- 
trol in accordance with the position of the mech- 
anism at the ttme of fiashtng the lamp. 
My present invention relates to a control sys- 
tem ustng two trains of pulses, one for synchro- 
nizing a receiver mechanism but with the other 
a signal train for comparison with a train of 
pulses recorded on a moving member of the re- 
ceiver mechanism. The individual pulses of the 
signal train are hot necessarily eveuly spaced or 
of uniform length, but may have a random type 
of pattern. The system provides for security of 
control and simplicity of construction. 
In one embodtment two radio links are pro- 
vided between the control push buttons and the 
work circuits to be actuated in accorzlance with 
the control button used. One radio link pro- 
vides synchronous operation of transmitter and 
receiver mechanism while the other radio link 
provides for transmission of a pulse train char- 
acteristic of the operation desired, which is com- 
pared with a pulse train synchronously supplied 
locally at the receiver. If the indivldual pulses 
of the transmitted and locally supplied pulse 
trains match in timing, the desired control will 
be consummated. If there is no match the re- 
ceiver continues to release other pulse trains for 
comparison purposes until the desired pattern 
presented by the transmitter is matched at the 
receiver. Thus the eceiver is constantly seek- 
ing a control signal from the transmitter and 
responding when one is being sent. This method 
has the advantage that the number of electronic 
circuits is minimized, but it requires that the 
transmitted signal be sent for a sufllciently long 
period of time so that the receiver wlll have an 
opportunity to present the correct locally pro- 
duced train for comparison. An alternate meth- 
od may employ a multiplicity oï electronic cir- 
cuits to each of which all the possible locally 
produced trains are presented simultaneously in- 
stead of in succession. Other modifications are 
possible but the invention will be understood 
from the following description, taken in connec- 
tion wlth the accompanylng drawtng, in which 
one embodlment has been set forth for purposes 
of illustration. 
In the drawing, the figure ls a schematic dla- 
grain illustrating one embodtment of the inven - 
tion. 
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Referring to the drawing more in detail, the 
pulse train for synchroniztng the transmltter and 
recelver mechanisms ls generated in pulse train 
former 10 whlch may generate for example three 
5 equally spaced pulses or any selectlve pattern for 
accurately trlggering a synchronizer mechanism. 
The pulse train former 10 may be of the known 
type used in televlslon transmitters for produc- 
lng synchroniztng pulses. The output of the pulse 
10 train former ls connected to a standard radar 
type pulse transmltter I I whlch is connected by. 
the lntervening medlum to the recelver 12 to re- 
create the synchronizlng pulse train in the input 
to synchronizer 13. The output of the pulse train 
former 10 ls also connected to a synchronizer 14. 
15 
These two devlces 13 and 14 may be of the same 
general nature to turn a recelver shaft 15 in step 
wlth a transmitter shaft 10 so that they bave 
the same angular positions at all ttmes. One 
20 type of pulse former and synchronizer for a me- 
chanically drlven member is shown in Hammond 
Patent No. 1,874,287, dated August 30, 1932. The 
shaft 10 carries a plurallty of records I to 22 
such as six magnetlc blanks on whlch are record- 
ed different pulse train patterns. The shaft 15 
25 drives an endless record such as a magnetlc tape 
or wlre on which are recorded in succession all 
six of the records driven by shaft 10. The shaft 
15 ls so geared that any point of the receiver 
record 23 moves around the path durlng six rev- 
30 olutions of the transmltter shaft 16. Pickups 24 
to 29 are provided for the transmitter records and 
plck up 30 for the receiver record, and adjust- 
nents may be made in the synchronizing system 
so a voltage pulse is produced by the pickup 39 
35 at the same time a voltage pulse is produced by 
one of the pickups at the transmitter, due allow- 
,nce being made for the time required for trans- 
mission of radio signals. That is, the pulse pat- 
tern produced by the receiver record 23 in the 
40 windings of pickup 30 may be identical with the 
pulse patterns produced by the transmitter rec- 
ords I to 22 in succession in the corresponding 
pickups 24 to 29. It will be understood that the 
discs I to 22 may bave been used as master rec- 
45 ords by which the receiver record  bas been 
made up by successive recordings. 
The pickups 24 to 29 all bave one terminal con- 
nected to a contact of a corresponding push but- 
ton, designated A to F for pickups 24 to 29 re- 
50 spectively. The other contacts of these buttons 
are connected together .and to an input terminal 
of a pulse type transmitter 31. The other ter- 
minals of the pickups are connected together and 
to the other input terminal of the transmitter 
,5 3 I. When one of the buttons, say B is closed 
as here shown, the transmitter 31 will be pulsed 
in accordance with the voltage pattern produced 
by the corresponding pickup, such as pickup 5 
for button B. This button should be held closed 
60 at least for more than six revolutlons of the shaft 
10 to give an opportunity for the receiver record 
| to match in its movement a train of pses 
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produced by pickup  by a like train of puises 
produced by pickup |0. The puise train corre- 
sponding to the selected transmitter pickup is 
selectivPJy transmltted from trausmitter ! to 
a recelver $2. and ls recreated by demodulator  
to correspond to the pulse train prod'uced by the 
selected transmitter pickup. It will be under- 
stood that the synchronîzing puises and the slg - 
 nal puises are transmitted fo thelr respective re- 
ceivers 12 and 12 over different radio Channels, 
So there is no confusion in diverting the desired 
puises fo the desired circuits of the recelver. 
The puise trains from the demodulator 11 and 
from the local record plckup Ig are impressed 
upon the two inPuts of a colncidental key circuit 
34 of well known construction, so deslgned that 
it produces an output puise during the instants. 
when pulses are simultaneously applied fo the two 
inputs, butproduces no such output puise when 
only one input pulse is present. Thus output 
pulses will be produced when the transmitted 
puise train matches in timing the pulse train be- 
ing picked up from the local record. In general 
the pulse patterns of the various transrnitter 
records .and correspondlng portions of the re- 
ceivev records will hot be. of a constant Interval 
type and moreover the rime between puises wfll 
be in general much greater than the duration of 
a puise. Therefore the output of the coincidental 
keycircuit will be strong only when the part of 
th receiver record being reproduced corresponds 
to the transmitted puise pattern. This provides 
for selection of the puise patterrt and identifica- 
tion of the control operation desired. 
The output of the coincidental circuit 14 is 
impressed upon an integrator or totalizer cirdult 
I§ which produces a D. C. output in accordance 
with the rime average of the output energy of 
the coincidental circuit. For applYing the D. C. 
output fo the proper work circuit, the shaft !§ 
 which drives the receiver record also may operate 
through shaft 35, and intermittent mechanism 
37, insulating coupling 33 and shaft 33 fo drive 
a distributor arm 4{} with six contacts each con- 
nected fo one terminal of two terminal work cir= 
cuits W« fo WI, the other ends of which are con= 
nected fo ground. One terminal of the integrator 
33 is connected through a brush 4! and slip ring 
42 and shaft 13 fo the distributor arm 40; the 
other termlnal of integrator 3§ is connected fo 
ground. The arrangement is such that the out- 
Put of integrator 3§ is connected through the dis- 
tributor fo a work circuit corresponding fo the 
pttlse pattern released from the record Ig, which 
matches the pulse pàttem which may be released 
ai thetransmitter by.use of a push button de= 
sired fo operate that work circuit. In the present 
instance, the button B is depressed .cailing for 
operati0n 0f work circuit Wh. The pickup 3{} 
bas been producing a Puise train from the part 
of.the record  which is identical with that being 
picked up by pickup 24, but the coincidental clr- 
cuits were hOt then effectively operated because 
of the mismatch of the two trains of puises. 
Therefore work circuit W« was not energized 
when the distributor connected the integrator I§ 
fo the.work circuit Wa. But now the pickup I is 
producing a pulse train corresponding fo the 
pulse train which is being transmitted over the 
signa! Channel due fo closure of button B, there 
is a match of the two trains ai the inputs of the 
coincidental key circuit 14, and sufcient D. C. 
output is PrOduced by the integrato r I§ fo actuate 
the w0rk circuit. Wh to which the integrator is 
now connected. 
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If win be understood that with suitable design 
of the transmitters to take /t sufcient number 
of pulses, If fs possible to depress two or more con- 
trol buttons such as B and D, causing operation 
5 .of work circuits such as Wh and WOE during the 
. receiver cycle. Thls provides in effect for mul- 
tiple control. Further it will be understood that 
 the recelver may utillze six records, six work clr- 
-- cuits, six coincidental keyers and six integrators 
10 if It is necessary to cut clown the rime that a push 
button Should be closed without charging the 
natureof the pulse trains. If will be further 
understood that the work circuits can Include 
timlng circuits rendering them operative for a 
15 longer period than that corresponding fo the op- 
eratlon of the coincidental key circuit. 
This system Is suitable for various selection 
and control systems such as the control of the 
various elements of a radio relay station, a tele- 
20 typing system, receiver tuning or selection, con- 
trol of moving obJects or in general any system 
requiring selection and actuation of a large hum- 
ber.of work circuits. 
Various other modifications are possible as will 
25 be apparent fo a person skilled in the art. 
What is claimed is: 
1. A control system comprising a plurality 
sources of trains of pulses, each having a dif- 
ferently characterlzed time pattern means con- 
30 necting one or more of said sources fo actuate a 
transmitter,, a receiver including a plura!ity of 
local sources of respective pulse trains maching 
the puise patterns of the varlous transmitter 
tuating pulse tra|ns, transmltter-receiver syn- 
35 chronizing means for releasing the pulse patterns 
of said trains from the local sources in sequence 
simultaneously with the arrival of corresponding 
pulse patterns from the transmitter, and receiver 
operated work circuits actuated in response to 
40 the rime coincidence of the pulses of the trans- 
mitted trains and the pulses of the locally re- 
leased pulse trains, the work circuit corresponding 
to a transmitted train being actuated only when 
the local pulse train being released matches .the 
45 transmitted pulse train. 
2. A remote control system as set forth in 
. claire 1 in which the transmitter is adapted to 
radiate a repeated pulse pattern, said local source 
generates the various pulse patterns in sequence, 
50 a plurality of work circuits are connected at the 
receiver in sequence corresponding to the gen- 
erated puise patterns, and means responsive fo 
a matching of the received and local pulse pat- 
terns actuates the work circuit connected at that 
55 instant. 
3. A remote control system as set forth in 
claim 2 in which the local generating means com= 
prises a continuous recording and a switch de- 
vice in synchronism with said recording con- 
60 nects the various work circuits fo the receiver in 
sequence. 
JOHN HAYS HAMMOND, JR. 
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